In order to reduce memory usage and improve efficiency, the unconditionally stable locally 1-D (LOD)-FDTD method for bodies of revolution (BOR) is extended to Debye dispersive media based on the bilinear Z transform (BZT) theory. The LOD-BOR-FDTD method is proposed. To validate the Higher efficiency and Lower memory usage of the proposed algorithm, two numerical examples are given. Compared with the 3-D FDTD and ADI-BOR-FDTD result, they show good agreement and at least 80% of computational time to the ADI counterparts. Nakano, 2006) , the numerical results is comparable to the ADI counterparts which has second-order accurate in time. Although the locally 1-D (LOD)-BOR-FDTD is developed, but no dispersive media was considered. On the other hand, the use of Z transforms (D. M. Sullivan, 1992) to the treatment of dispersive media in FDTD is an attractive alternative, since it has the advantage that the complicated convolution integrals can simply be reduced to algebraic equations, and the relationship between the flux density and the electric field can readily be translated into finite-difference equations. But we found the conventional Z transforms could bring higher error for Dispersive Media. So the bilinear Z transforms (BZT) is used to avoid error for the trapezoidal integration is more accurate than rectangular integration (D. M. Sullivan, 2000) . This fact motivates us to apply the bilinear Z transforms to the LOD-BOR-FDTD for a concise frequency-dependent formulation. In this letter, we use the BZT method to build an extension of the LOD-BOR-FDTD to Debye dispersive media in order to reduce memory usage and improve efficiency.
where 0  is the free-space permittivity, 
Combined Debye media with LOD-BOR-FDTD
We now solve (4),(5) combined with the following standard LOD-BOR-FDTD equations with the field normalization (Jun Shibayama, Bungo Murakami, Junji Yamauchi, and Hisamatsu Nakano, 2009 ). For simplicity, we will examine the case for mode number is 0:
for the first step and
for the second step. We now calculate the E and H from n time steps to n+1. 1) Substituting (7c) into (6c)(6e) equations, we get
Substituting (4) explicitly solve (6e*), (4) and (5), getting
2) Substituting (7d) into (6b) (6d) equations, we get
Substituting (6b*) into (6d*), we get 1  n H  . And then explicitly solve (6b*), getting
3) Substituting (6a) into (7a)(7e) equations, we get
Substituting (4), (7e*) into (7a*), we get 1  n E  . And then explicitly solve (7e*), (4) and (5), getting
To verify the proposed algorithm and accuracy, two numerical examples we analysed are shown. In all cases, the  -polarized plane wave is introduced by defining a set of equivalent currents on a closed Huygen's surface (D. E. and mode number ranges from 0 to 6. Fig.1(a) shows the back scattered radar cross section (RCS) for different CFLN values, which is defined as is also given. Fig. 1(b) shows the errors of the LOD versus ADI method. Compared with the theoretical value, they show good agreement. The errors in time domain are also tabulated, which are evaluated using the following expression: 
